WE9215 SERIES

@Yinbond =
PROGRAMMABLE MANCHESTER CODE
ENCODER/DECODER

GENERAL DESCRIPTION

The WE92415 Series is a Manchester code Encoder/Decoder chip for remote control. Each chip
contains the transmitter and receiver circuit. Therefore it can operate in transmit mode or receive
mode depending on the Tx/Rx pin. In the transmit (encoder) mode it will generate 1 of 32768 codes
depending on the A1-A15 inputs. In the receive (decoder) mode the circuit will receive the serial
data in Manchester code format and make a comparison to the local data word A1-A15.

The circuit contains an on chip inexpensive RC oscillator circuit. The chip operating voltage is
recommended at the 3.0V-5.0V. If the Vpp supply voltage is great than 5.5V then the limiting resistor
and Zener diode are needed.

FEATURES APPLICATIONS

* Operating voltage range 3.0V-5.0V. e Alarm control system.
Low stand-by current. - e Security system.

* On chip oscillator using inexpensive RC ¢ Cordless telephone.
components. ' ' '« Digital locks.

e Manchester code encoder/decoder on * Remote control.
one chip. ¢ Paging system.

* Automatic preamble generdtion‘;
* Schmitt trigger for data input.

PIN CONFIGURATION AND CODE PATTERNS

Vss 1 \_J 28[] VoD Vss 1 \_/ 28 Voo
ol 2 271 Tx/Rx ’ o Oz 2700 Tx/Rx
OR 3 261 DV “OR {3 26[1 DV
oc [a 25[1 DC oc [}4 25(3 DC
RES 5 241 DRS RES s 24{] DRS
sipt 6 v 23[1 SDO s/ipl 6 < 230 SDO
D/DO 7 § 227 A15 DIDO []7 § 200 A15
Al 8 w210 A14 A1 []8 W 24[] A4
Aa2de = 20 a13 a2 de = 200 a13
A3 10 190 A12 A3 [J10 1911 A12
A4 11 183 A4 Ad 1 1807 A1
A5 (12 17[1 A10 A5 (012 17{3 A0
A6 []13 16[] A9 A6 13 1617 A9
A7 [J14 15[ A8 A7 (14 157 A8
Ay Ars Ay A1s
T [ DXEXIXDXDXIX DX XX XX IXIXTX] 7 [ I D D XD DD XD X XD X T
R | IXIXIXIX X XEXIX XXX XIXIXTX]  rx [ IXTXIXIXTXIXIXIX]X] x]X]D[D]D]D]

SO 28pin is available for WE9215S
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OorR [ 20{] ol
oc (]2 19[] Vss
RES [ |3 181 Voo
S/Dl [a 17[] TiRx
D/DO []s5 g 16{] A15
A 6 '-;“ 15[] A14
As 7 4[] A13
a6 8 13[] A2
A7 9 121 A9
A8 [(J1o0 11| ] NC

Aq A1s

or [s 4[] O
oc [z 470 Vss
RES [[3  46[] VoD
S/Dl [a 8 15[ ] Tx/Rx
D/IDO s § 140 A15
M e ; 13{] A4
As []7 120 A3
A6 s n[d A12
A7 s 10[] A9

Aq A5

1 [1Jo o Jo [X[x [X[X[X[xo o[ x[x]x[x]|

w [1]o]o o[ x[X[x[x]o[x]o] o] X[X[X]X]

Rx[1[0]o]ofx|x|x|x|x|x]o[o|x{x]|x|x]|

rx |1{0] o] o]x|x]x][x]o[x]o]o]x]x]x]x]

ol 4 18[] Vss
orR [(J2 170 Vobp
oc [ 16 ] Tx/Rx
RES [a 0 15| DV
siol s & 140 bc
p/po (e L;u 13[] DRS
A4 17 120 spO
As [Js 112 A9
As (ho  wod A7

Aq A1s

x[1]o]o]o[x]x[x][x][o[x]o]o[o]o[o]o]

rx[1]o]o]o[x]x][x]x]o]x]o|o[D[p]D]|D]|

Note: X = Programmable
0 = Hardwired Internally Zero
1 = Hardwired Internally One
D = Don't Care In Receive Mode

PIN DESCRIPTION

Negative and Positive Power Supply

B. OI (Oscillator Input)

This input is to drive the oscillator and is the
tie point of the timing resistor (R) and the tim-

ing capacitor (C).

C. OR (Oscillator Resistor)

Provides phase feedback to the RC timing
circuit through the connected timing

resistor.
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WE9215 SERIES

D. OC (Oscillator Capacitor)

Capacitor connection of RC timing circuit
Provides phased feedback from the
oscillator.

. RES (Reset)

This pin be used to override the data
transmission cycle or inhibiting a $/DI input.
It clears the D/DO to a low state and reset
the internal oscillator and data comparison
circuits.

. SIDI (Start/Date)

S/DI input is a dual function Pin. In the
transmit Input mode, it is used to start the
oscillator which enables the transmission of
the encoded word and in the receive
mode this input receives the serial coded
information for processing and
comparison.

G.D/DO (Date/Decode)

In transmit mode, this Pin is the encoded se-
quence data output Pin. In receive mode,
It indicates the result of the comparison.

. A1-A15 (Data bit Inputs)

In transmit mode, these inputs provide
paraliel input data to be sequentially
transmitted. In the receive mode these in-
puts become the parallel local data code
for comparison with the incoming data.

. SDO (Serial Data Output)
This output signal is buffered S/ Dl signal and
is the same polarity as the S/DI. Can be us-

ed to chain a number of receivers together.
This output can be connected to the input
of a 16bit shift register (clocked by the DC
Pin) in a receiver system where data is to
be recovered regardless of its comparison
to a pre-set address word.

. DRS (Data Reset Output)

Be used in the receive mode to reset an ex-
ternal data shift register since this signal
pulse indicated that a new word has just
begun processing.

. DC (Data Clock Output)

The data clock output may be used in a
receive system since it is the recovered
data sync pulses. Also this output can be
used to clock an external shift register
where data is to be recovered.

. DV (Data Valid Output)

This output is triggered low at the start of
any input and will remain low until a com-
plete word has been processed. Note that
this output simply signals that a valid word
has been received and not that the code
received has matched the local address
code.

M. Tx/Rx (Transmit/Receive)

This is a control input to determine the
operating mode. The Hi puts it in the
transmit mode. The Low puts it in the receive
mode.
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BLOCK DIAGRAM
A. Transmit (Encoder) Mode

™/RX RES
1/P DEBOUNCE l CONTROL START | o
START PULSE ————»| & ONE-SHOT v osc. —or
CKT —
END oc
‘ cK
1B
RING Rle R cLock
COUNTER GENERATOR
Ay PREAMBLE | LEAD SYNC
] — ] DATA
— STROBE GENERATOR CODE P D/DO
——— o
DATA . .
BT : 4 OF 16 DATA l GATE
WP __ | | DECODER BIT MANCHESTER
——] CONDING CKT
Aqs
B. Receive (decoder) Mode:
Tx/Rx RES
by ol
SERIAL 1/P DE-BOUNCE 21 CONTROL ocs. OR
DATA | /P ———=] & ONE-SHOT LOGIC ocC
CKT
' 1 3
RNG R]|TB R clock
COUNTER ¢ GENERATOR
Ay SEARCH
1)
STROBE | DATA ¢
DATA : —1 Dpaa True D/DD
oip
BIT ; 10F 16 L ooar | COMPARISON GATE
! DECODER CKT
o BIT
As
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WE9245 SERIES

OPERATION DESCRIPTION
A. GENERAL

The WE9215 series mode of operation is con-
trolled by the transmit/Receive control in-
put(Tx/Rx) when switch the Tx/Rx pin from
Vgs to Vpp, the circuit will automatically
change the oscillator, start/Data Input, and
Data/Decode Output from receive mode to
transmit mode.

The WE9245 output drivers are capable of
sinking or sourcing 0.7mA minimum at 1.0
volis Vps. All inputs are gate-protected to
both power supplies by internal diodes. The
data inputs each have pull down resistors
to ground so that only a ““1” will have to be
programmed. This allows the inputs to be
programmed by using *‘SPST” switches or
jumpers to Vpp only. The Tx/Rx input does
not have a pull up or pull down resistor, but
is applied to a Schmitt trigge input circuit
to improve noise rejection.

. ENCODER FUNCTION

Encoder function is selected by connecting
the Tx/Rx control input to Vpp. This enables
the transmit mode and the circuit will func-
tion as an encoder-sampling the 15 data
inputs and encoding this parallel data in
“NRZ"” format, combining it with the clock
in Manchester code and presented to the
D/DO pin for transmission. The encoder will
transmit the serial data each time the $/DI
is activated. This encoded data word is
transmitted in 2 Parts. The first part is the
preamble information which is a series of
12 “1”s then a space indicating that the en-
coded data is to follow. This preamble in-
formation is intended to be used to syn-

chronize a phase locked loop at the
receiver or used as a settling time for
receivers that have automatic gain control.
The second part contains the 15 bits of ad-
dresses and/or controls.

. DECODER FUNCTION

The receive mode is selected by connec-
ting the Transmit/Receive control input to
ground. In this mode the circuit will works
as a decoder, receiving the serial data in
Manchester coded format and recover the
clock. The incoming data is converted to
a 415-bit serial word. Compare it with the
local data word by sampling the address
inputs (15-bits). These bits are usually pro-
grammed to expected data that will be
decoded. If the two data words match, the
decoded output will become logic “1"
state, but if the two words do not match the
decoded output will stay low. Also if the
words do not match but the bit stream was
valid (i.e. 15-bits of proper timing) then on-
ly the output valid sign‘ol will go high. If at
any time the bit sequence has the wrong
timing, the local osciliator and internal
comparison circuits will be reset and any
new input pulses will be recognized as a
new bit stream. Therefore, as with the
receiver processing of the preambile infor-
mation the 12 bits will be recognized but
during the 13th interval where no bit tran-
sition occurs, the circuit times-out and
awaits the start bit of the data sequence.
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. WE9214 OPTION

The WE9211 differs from the WE9215 in that
in the receive mode the WE9211 will only
compare the 11 bits and ignore the state
of the last 4 bits-that is 2048 distinct address
codes with 4 bits of that may be used for
control data transmission.

. WE9210/WE9209 OPTION

The WE9210/WE9209 is essentially an 20
Pin/18 Pin packaging of the WE9215 die.
The operation and function of this circuit is
the same as the WE9215 the only difference
being in the available pins. In the transmit
mode the circuit is only capable of en-
cdding 10 bits/9 bits of datq, the other 5
bits/6 bits are not programmable and re-
main zero’s. The Pin configuration also

ABSOLUTE MAXIMUM RATINGS

drops DV, DC, DRS, and SDO such that the
circuit can now only respond to a data
match condition on the only output D/DO.
In the rceive mode the circuit can decode
the same 10 bits/9 bits of data, enabling up
1o 1024/512 possible addresses.

. WE9205 OPTION

The 18 Pin packaging option of the WE9211
die is calied the WE9205. In the transmit
mode it is only capable of 5 bits of pro-
grammable code. All the other bits are
held at zero. But in the receive mode, the
circuit has five (32) unlock code bits plus the
last four transparent bits of the WE9214. The
WEQ205 also supplies the necessary output
signals to process the 4 bits of control data.

PARAMETER RATING UNIT
DC Supply Voltage 55 \'
Input Voltage Range Vgs—-0.3~Vpp+0.3 \'
Power Dissipation
(WE9210, 9209, 9205) 500 ms
Power Dissipation
(WE9215, 9211) 1.0 mw
Operating Temperature 0~+70 °C
Storage Temperature ~-25~+125 °C
D.C. CHARACTERISTICS
(Vpp=5.0V, Vgg=0.0V, To=25°C)
PARAMETER SYM. | TEST CONDITIONS MIN. TYP. MAX. UNIT
Input High Voitage VIH “1" Input 0.7VDD VDD Vpp+0.3 \'2
Input Low Voltage ViL 0" Output Vgs—0.3 Vss 0.3Vss Vv
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WE9215 SERIES

PARAMETER SYM. TEST CONDITIONS MIN. TYP. MAX. UNIT
Input Leakage VIN=5.0V for Pin _ A
Current Lk Tx/Rx, $/DI 0 5 K
Input Load VIN=5.0V for Pin
Current D | Res, A1-A15 20 10.0 25.0 kA
Output High VOH | lLload=-1004A Vpp-0.3 | Vpp VpbD v
Output Low VDL | lLoad=-100.A — Vss | Vss+0.3 \
Input Capacitance | CIN - - -10.0 pF
Output _ _

Capacitance Cour 100 PF
Output High _ _ _ _ _
Current IOH | VOH=VDD-1.0V 0.7 0.8 mA
Output Low _ _
Current loL |VoL=Vss+1.0V 1.5 20 mA
Vpp=5.0V, input=GND
Stand-by Current ISTB Oscillator is halt - 20 10.0 7.
. Vpp=5.0V, Input=GND
Operating Current 10PR output=OPEN - 20.0 100.0 2A
A.C. CHARACTERISTICS
PARAMETER SYM. | TEST CONDITIONS | MIN. TYP. MAX. | UNIT
) 1
Operating Clock frequency Fc Fc= 25RC 01 - 5.0 KHz
Start Pulse Width ISD| 500 — — nS
D/DD Delay from S/Di TDDO — 5 — uS
1
Data Clock Pulse Width Toc TC=TC— - 05T¢c - Sec.
Full Cycle Word Length TWORD - 103Tc - Sec.
Receiver Oscillator Resistor
Tolerance from Transmitter RR - - +5 %
Oscillator Resistor
Receiver Oscillator
Capacitor Tolerance
from Transmitter CRr - - +10 %
Oscillator Capacitor
) AF/Fe
FOr::ch:::gy CDlg\fi:g’rion Rate FR R="Av - - S %IV
3.0V=Vpp=5.0V
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TIMING WAVEFORM
A. TRANSMIT MODE

1
SDI
S/DI |
o) 1l
DRS —=1 |- Tc 2Tc*”':
1 234567809 101112131415
pipo — | RN .
. 46T, e 8Ton] — 21— ]
L Premable T Address .
WORD
B. RECEIVE MODE
DV
| e
b0 —— 461, e 18T, 621, qi—c
(12345 6789101112131415
- ST T T T T T T T T e e
o — JUUUUUUU T O LT
bC
TTTOTIT Tl U <ost, TUTTTOTTTITITTOT
DRS ] [
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APPLICATION AND TEST CIRCUIT
A. BASIC TWO-WIRE SYSTEM AND TEST CIRCUIT

VDD
* WE92XX WE92XX VDD
Vpp D/DD s/Dl VDD
v N _ A1
Tx/Rx S T Vss N el
1 — AI1 - Tx/Rx A15 | L~
e Y —
' 1o ol ol DIDO DATA OUT
S/DI OR % R R B: OR DV DATA VALID
oclq4Hc¢ c e DC DATA CLOCK
B. WITH CONTROL DATA OUTPUT
v WES245(9211) WE9214 v
DD WE9209(9210) WE9205 DD ecp 4094
Q
Vop_ S/DI VbD VoD Q@1 A15
Tx/Rx Vss e pa Ot Q2 A4
QD Y h ‘E_ X/ R% ml Qif a3
S VT > A15 = Q4L A2
— ol ol D/DO STROB
] OR R R OR DATA
10K oclHHHc c Hoc DC CLOCK
COMPONENT VALUE
R 47K ~ 1.0M
C 30pF ~ 0.24F
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